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(54) TURBOMACHINERY VANE OR BLADE 
WITH COOLED PLATFORMS 



(71) We, UNITED TECH- 
NOLOGIES CORPORATION, a Corpora- 
don organized and existing under the laws of 
the State of Delaware, United States of 
5 America, having a place of business at 1, 
Financial Plaza, Hartford, Connecticut, 
06101, United States of America, do hereby 
declare the invention for which we pray that 
a patent may be granted to us, and the 

10 method by which it is to be performed to be 
particularly described in and by the follow- 
ing statement:- 

This invention relates to platform cooling 
of a turbomachinery vane or blade and more 

15 particularly to such cooling utilizing 
impingement cooling air jets Impinging 
against the platform surface and means for 
isolating the impingement jet area from the 
main cooling flow stream so that the 

20 impingement jets are not canted or other- 
wise adversely affected by cooling air 
cross-flow. 

In the vane or blade platform cooling art, 
many attempts have been made to adequ- 

25 ately cool the platforms of vanes or blades, 
which are subjected to ever increasing 
temperatures as the power generated by 
turbomachinery increases with technological 
advances. Bluck U.S. Patent No. 3,066,910 

30 passes coolant through passages in the blade 
platform but this is a utilization of convec- 
tion cooling only. Howard US, Patent No. 
3,527,543 discharges cooling air along the 
surface of a vane platform but this teaching 

35 utilizes film cooling only. French Patent No. 

I, 214,618, which was published on April 

II, I960, passes cooling air through pas- 
sages adjacent the vane platform but this is a 
utilization of convection cooling only. Other 

40 patents such as U.S. Patents Nos. 
3,656,863; 3318,573; 3,290,004; 
2,828,940; 3,446,480; 3,446,482; and 
3,446,481 all attempt to cool vane or blade 
platforms but none use the structure and 

45 combination of cooling principles taught 



herein. 

According to one aspect of the invention 
there is provided a turbomachinery airfoil 
member having an airfoil section and a plat- 
form at one of its ends, the platform having 50 
a forward edge, an after edge, and two lat- 
eral edges, a first wall having an inner sur- 
face adjacent the airfoifl section and an outer 
surface and means to cool said platform, a 
second wall disposed in spaced relation to 55 
said first wall to form a main cooling fluid 
flow passage therebetween, joining means 
provided between said first and second walls 
to form a platform cooling fluid chamber, at 
least one cooling fluid impingement hole 60 
extending through said second wall and 
sized and oriented to project a jet of cooling 
fluid across said cooling chamber and 
against said first wall in response to pressure 
differential thereacross, and dam means par- 65 
tialry enveloping said impingement hole and 
extending across said cooling chamber and 
communicating with said mam cooling fluid 
flow passage and oriented so as to isolate the 
impingement jet from the coolant flow 70 
through said main cooling fluid flow passage 
and so that the cooling fluid from the 
impingement jet will enter said main cooling 
flow passage following impingement 

According to another aspect of the inven- 75 
don there is provided a turbomachinery 
vane or blade including; an airfoil section 
adapted to extend across a hot gas passage* a 
platform attached to the airfoil section and 
having; an inner surface constituting the gQ 
boundary of the hot gas passage, and an 
outer surface on the opposite side of the 
platform from the inner surface, means to 
cool said platform including; means to cause 
a jet of coolant to impinge against said plat- g§ 
form outer surface to cool the platform by 
impingement cooling, means to cause the 
coolant to flow along the platform outer sur- 
face following impingement to cool the plat- 
form by convection cooling, and means to 99 
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Isolate the impingement jet from the coolant 
air flowing along the platform outer surface 
following nnpingement 

An example of the invention will now be 
described with reference to the accompany- 
ing drawings in which: 

Fi$. 1* is a showing of a turbomachinery 
airfoil member. 

Fig. 2 is a perspective showing of such a 
turbomachinery airfoil member. 

Fig. 3 is a top or bottom view of such an 
airfoil member to illustrate the platform 
cooling regions. 

Fig. 4 is a tpp or bottom view of the plat- 
form of the airfoil member showing the cool- 
ing arrangement thereof. 
Fig. 5 is a view taken along line 5-5 of Fig. 

4. 

Fig. 6 is a view taken along line 6-6 of Fig. 

4. 

Fig. 7 is a view taken along line 7-7 of Fig. 

4. 

Fig. 8 is a view taken along line 8-8 of Fig. 

4. 

Referring to Fig. U we see airfoil member 
10, which bs illustrated to be a stationary 
vane of the type used in turbine engines such - 
as those illustrated in U.S. Patents Nos. 
2,711,631 and 2,747,367, but which could 
also be a rotating Wade therein. Vane 10 
will be described as if positioned at the inlet 
to the turbine section of a turbine engine but 
it should be borne in mind that it could be 
positioned elsewhere in either the turbine or 
compressor section of a conventional tur- 
bine engine. Vane 10 is one of a plurality of 
vanes which extends substantially radially 
with respect to the engine centeriine and 
which are. positioned in a circumferential 
array thereabout to extend across pnm'lar 
hot gas passage 12 of the turbine or com- 
pressor portion of turbomachinery. Vane 10 
has an airfoil section 14 which extends be- 
tween outer platform or shroud 16 and inner 
platform or shroud 18 in conventional fash- 
ion. Vane 10 receives the turbomachinery 
hot gas from duct member 20 upstream 
thereof, which hot gas in passing through 
annular hot gas passage 12 passes across 
vane 10 to be discharged downstream of the 
vane in conventional fashion against the 
blades or buckets of a compressor or turbine 
rotor at optimum incident angle. Duct 20 is 
possibly a transition duct joining the com- 
bustion chamber section of turbomachinery 
to the turbine section thereof so that it will 
be realized that the gas passing through pas- 
sage 12 and across the airfoil sections 14 of 
vanes 10 is extremely hot. Vanes 10 and 
transition duct 20 are part of conventional 
turbine 21. The inlet to the turbine 21. The 
inlet to the turbine is generally considered to 
be the portion of a turbine engine which is 
subjected to the hottest temperatures and 
the temperature which the turbine inlet, 



such as vane 10, can withstand is an impor- 
tant criterion in determining the power 
which a turbine engine can produce. It is 
accordingly conventional practice to cool 
airfoil section 14 of vane 10 and the teach- 70 
ing of this application is to cool one or both 
of vane platforms 16 and 18, as well. It will 
be realized that these platforms are sub- 
jected to the temperature of the hot gases 
passing through passage 12 and over vane 75 
airfoil section 14 since platform surfaces 22 
and 24 form the radial boundaries of hot gas 
passage 12. 

As best shown in Fig. 1, vane 10 can be 
supported in any conventional fashion so as §0 
to extend substantially radially across pas- 
sage 12 but preferably outer platform lo has 
forward flange 26 connected in conventional 
fashion to support 28 and after flange 30 is 
supported in conventional fashion from 85 
support means 32. Similarly, inner platform 
IB has forward flange 34 supported in con- 
ventional fashion from support means 36, 
and after flange 38 supported in conven- 
tional fashion from support means 40. Sup- 
port means 28, 32, 36 and 40 are supported 
in conventional fashion from the tur- 
bomachinery 21 in which vane 10 is located. 
It will further be noted by viewing Fig. 1 
that, as shown by the arrows, cooling fluid in 93 
the form of a cooling air which passes 
around the turbomachinery combustion 
chamber flows over both the inner surfaces 
22 and 24 of platforms 16 and 18 for film 
cooling of these surfaces. This cooling air inn 
which enters regions 46 and 48 will be used 
in a fashion to be described hereinafter to 
further cool platforms 16 and 18. A series of 
seals, such as feather seals 50 and 52, and 
seals 54 and 56 serve to prevent the hot 105 
gases from passage 12 from passing between 
adjacent vanes 10 and into areas 46 and 48. 
The seals not only serve to cause the hot 
gases to perform their intended power 
generating function in passage 12 but also no 
serve to prevent the hot gases from passage 
12 from heating the cooling air in areas 46 
and 48 and thereby reducing the efficiency 
of the cooling system. 

As shown in Fig. 1, platform 16 has a 115 
leading edge 58 and a trailing edge 60, while 
platform 18 has a leading edge 62 and a 
trailing edge 64. 

Fig. 2 shows vane 10 in perspective view 
and the reference numerals used to identify 
the portions thereof in Fig. 1 are used to 
identify corresponding portions in Fig. 2. 
Fig. 2 shows that a conventional securing 
member may be passed through aperture 66 
of flange 26 to secure platform 16 to ^25 
attachment means 28, may also be passed 
through aperture 68 to flange 30 and con- 
nected to attachment means 32, and may be 
passed through slot 70 in flange 38 to 
attachment means 40. Feather seals 50 and jjq 
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52 are generally of the same construction air cavity or chamber 92 is also cooled as 
and consist of slots 72 and 74 in the lateral described hereinafter by a combination of 
edges 76 and 78 of platform 16 and 18, and impingement, convection and film cooling, 
corresponding slots in the opposite lateral Platform trailing edge region 94 is cooled as 
5 edges, such as 80 of Fig. 3, so that feather described hereinafter by an array of drilled 70 
seal or strip 83 extends into aligned substan- convection holes. 

tialJy axiafly extending slots, such as 74 and Referring to Fig. 4 we see the details of 
80, of adjacent vane outer platforms 18 so construction of the cooling schemes for the 
as to prevent hot gas flow therebetween pressure side, the suction side and the trail- 
10 from hot gas passage 12. Seal 56 is held in ins edge portion of platform 18. Pressure 75 
position by attachment means 40 and side cooling chamber or cavity 90 is prefer- 
extends between adjacent lateral surfaces of ably bounded in part by continuous or 
adjacent vanes 10 to perform the same func- joined rafeed ribs 90a, 90b, 90c and 90d, 
tion, as does.outer seal 54. which are cast as an integral part of vane 10, 

15 From this point on in this description, the which is preferably a casting and project 89 
cooling of inner platform 18 only will be outwardly from surface 44. Impingement 
described but it should be borne in mind plate 106 is shaped to the contour of 
that outer platform 16 can be similarly chamber 90 and is joined to raised ribs 90a, 
cooled using precisely the same construction 90b, 90c and 90d in any convenient fashion, 
20 now to be described in connection with plat- such as welding, so as to form sealed cooling §5 
form 18, can be cooled by other conven- chamber 90 therebetween. By viewing Fig. 3 
tional cooling methods, or can be uncooled. it will be noted that cooling chamber 90 
Referring to Fig. 3 we see a bottom view extends along the pressure side 82 off airfoil 
of the cooling function portion of platform section 14 of vane 10 for substantially the 
25 or shroud 18. Platform 18 is preferably full chord dimension thereof, is of minium 90 
interconnected integrally with vane airfoil lateral dimension at its forward end 90e and 
section 14, which consists of pressure side increases in lateral dimension as it projects 
82 and suction side 84, leading edge 86 and toward platform trailing edge 64. Impmge- 
trailing edge 88. Airfoil section 14 is prefer- ment plate 106 includes a plurality of 
30 ably cooled in some fashion which forms no impingement holes 108, thus shown in Fig. 93 
part of this invention. It will be noted that 5, but which are preferably of a selected 
pressure side platform cooling cavity 90 is array as shown in Fig. 4 akmg the airfoil 
located in platform 18 adjacent pressure pressure side 90f of cavity 90. A plurality of 
side 82 of vane airfoil section 14, while sue- dams or ribs 1 10 project laterally outwardly 
35 tion side cooling air cavity or chamber 92 is from the pressure side 90f of cavity 90 1Q0 
positioned adjacent the suction side 84 of toward the center of cavity 90 and extend 
the airfoil section 14 of vane 10. The portion for the full height h thereof between bottom 
of platform 18 which is generally down- surface 90g, which is actually part of outer 
stream of airfoil section 14 is the platform surface 44, of cavity 90 and impingement 
40 trailing edge area 94. The surface of the plate 106 so as to form discrete impinge- 105 
platform adjacent pressure side lateral edge ment cavities or chambers 112 therebet- 
78 and suction side lateral edge 80, and ween in cooperation with rib 90b, surface 
which form part of surface 24 are called the 90g and impingement plate 106. Impinge- 
platform pressure side rail 96 and the plat- ment chambers 112 communicate with and 
45 form suction side rail 98. respectively. Fig. 3 open into the main coolant flow channel 114 no 
is used principally to illustrate that platform in cavity 90. As best shown in Fig. 4, a 
18 is being coded in different ways in four selected number or array of impingement 
different regions by four distinct and inde- holes 108 are located in each impingement 
pendent cooling structures. The first of these chamber 1 12 and the number and array are 
50 regions is the forward platform region 100 selected as required for adequate impinge- n5 
shown crossed hatch for illustration pur- ment cooling of platform 18 at that partscu- 
poses in Fig. 3 and bounded by forward edge lar region. By viewing Figs. 4 and 5, it will 
62, lateral edges 78 and 80 and, at its down- be noted that cooling air from area 48 passes 
stream edge, by temperature limit tines 102 through impingement holes 108 as a plural* 
55 and 104, and airfoil section 14. This forward ity of impingement cooling air jets and pas- £20 
platform region 100 is film cooled on both ses across the height h of cooling chamber 
inner surface 24 and inner surface 22 by 90 to impinge against surface 90g of plat- 
cool air from the combustion chamber form wall 18 in the impingement chambers 
region shown in arrows in Fig. 1. The plat- 112. Following impingement, the cooling air 
60 form pressure side region, which includes passes from impingement chamber 112 into 125 
pressure side cooling cavity or chamber 90, the main cooling airflow passage X14 and 
is cooled as described hereinafter by a com- joins the cooling air from the other 
bination of impingement, convection and impingement jets therein and passes along 
film cooling. The platform suction side channel 114 toward the vane trailing edge 
65 region which includes suction side cooling 64 and then enters a plurality of apertures 130 



PAGE 4/23 • RCVD AT 7/26/2005 11:27:26 AM (Eastern Daylight Tone] - SVR:USPTO-EPXRF-6/30 * DN!S:2734823 • CSH):3146215085 • DURATION (mro^s):07-68 



07/26/2005 10:31 FAX 3146215065 
4 



1,516,757 ■ 



3)005/023 
4 



116 in surface 90g, which apertures 116 
form the inlets to a plurality of cooling air 
passages or channels 118, which terminate 
in apertures 120 in inner surface 24 of plat- 
5 form 18 so as to flow therealong to serve to 
film cool the platform rail 96 laterally out- 
board and downstream thereof. It will be 
recognized that in passing through passages 
118, the cooling air has served to cool the 

10 adjacent portions of platform 18 by convec- 
tion cooling. In passing through main cool- 
ant passage 114 of chamber 90, the cooling 
air is caused to pass around one or more 
pedestals 122* which are cast into vane 10 so 

15 as to project from surface 90g and abut 
impingement plate 106. Pedestals 122 
increase channel flow heat transfer 
coefficients. It will be noted that main cool- 
ing airflow passage 114 extends between 

20 inlet ports 108 and outlet ports 116 of 
chamber 90. 

The pressure side of platform 18 is there- 
fore cooled by a combination of impinge- 
ment cooling when cooling air jets impinge 

25 surface 90g, convection cooling as the codl- 
ing air travels passage 114 and channels 
118, and film cooling when the cooling air is 
discharged along surface 24 at rail 96. Dams 
or ribs 110 perform the very important func- 

30 tion of forming impingement cavities 112 
across which the impingement jets of cool- 
ing air which pass through impingement 
holes 108 are projected to impinge against 
surface 90g and isolate or protect the 
• 35 impingement jets from cross-flow effect of 
the previously impinged air passing through 
main cooling air channel 114. Flow dams 
110 eliminate impingement flow degrada- 
tion by shielding the impingement jets from 

40 main channel flow. If it were not for the pre- 
sence of ribs or walls 110 and the impinge- 
ment chambers 112 which they form, the 
previously impinged cooling air passing 
through main channel 114 would pass 

45 through the impingement jets in cross-flow 
fashion and cause them to be canted and 
thereby loose their impingement cooling 
efficiency. 

Platform suction side cooling chamber 92 

50 is formed in a similar fashion to chamber 90 
and includes a continuous raised rib 92a, 
which is preferably cast to project outwardly 
from surface 44 of vane 14, which cooper- 
ates with surface 44 of platform 18 and 

55 impingement plate 124, which is similar to 
impingement plate 106 in construction and 
which is shaped to the shape of raised rib 
92a and adjoined thereto in conventional 
fashion such as welding so as to form sealed 

£0 suction side cooling air chamber or cavity 
92. Impingement holes 126 constitute the 
only cooling air inlet ports to chamber 92 
and pass through impingement plate 124 in 
selected array to cause cooling air which 

£5 passes therethrough to form impingement 



jets which impinge against the surface 44 of 
platform 18 to cool the platform as did the 
impingement jets formed in pressure side 
chamber 90. The cooling air impingement 
jets are formed by the pressure differential 70 
across ports 108 and 126. Following 
impingement, the cooling air in chamber 92 
flows across pedestals 128 and is discharged 
through drilled convection holes or channels 
130, each of which has an inlet 132 com- 75 
municating with chamber 92 and an outlet 
134 in surface 24 so that the cooling air from 
chamber 92 is discharged through openings 
134 in surface 24 so as to cool platform rail 
98 in film cooling fashion. In operation, plat- 80 
form suction side cooling chamber 92 oper- 
ates in the same fashion as previously 
described with respect to platform pressure 
side cooling chamber 90 m that cooling air 
enters chamber 92 as in impingement jets 85 
through impingement holes 126 in 
impingement plate 124 to impinge against 
the surface 92b of surface 44 (see Fig. 8) of 
platform 18 and then flow along the surface 
92b of platform 18 as the impinged cooling 90 
air passes through chamber 92 and over 
pedestals 128 to be discharged therefrom 
through drilled cooling holes 130 to be dis- 
charged along surface 24 of platform 18 to 
film cool the platform rail 98 adjacent 95 
thereto. 

It will therefore be seen that cooling 
chamber 92 serves to cool the suction side of 
platform 18 by a combination of impinge- 
ment, convection and film cooling as previ- icfl 
ously described in connection with chamber 
90. 

The cooling of the trailing edge area 94 of 

Platform 18 is best understood by viewing 
Igs. 4 and 6. As best shown in Fig. 4, a iflg 
plurality of drilled holes 136 extend into 
platform 18 from region 48 and each joins 
one or more drilled convection holes or 
channels 132, which extend therefrom in 
substantially parallel array and discharge H( 
through apertures 140 in trailing edge 64 of 
platform 18. It will be noted by observing 
Figs. 4 and 6 that trailing edge area 94 of 
platform 18 is convection cooled as cooling 
air from area 48 enters cooling air holes Hf 
136, which are joined to convection cooling 
holes 138 so as to pass therethrough and to 
be discharged through discharge outlet 140 
in platform trailing edge 64. 
In view of the fact that feather seal 142 J2( 

£ig. 4) extends between adjacent vane plat- 
rms 18 and is received in aligned recesses 
144 and 146 thereof (Hg. 7) so as to prevent 
the hot gases from passage 12 from passing 
between adjacent platforms 18, it is necess- \2t 
ary that the outboard apertures be elon- 
gated slots 148 of sufficient lateral dimen- 
sion to be joined to two adjacent drilled 
holes 132a and 132b (Hg..4) so that cooling 
air from area 48 may pass through slot 148 \% 
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and into adjacent drilled holes 132a and 
132b. It wiH be realized that if 148 were not 
slot shaped but of circular cross section as 
drilled hole 136, feather seal 142 would 
5 serve to block the entrance to drilled hole 
132a. It will accordingly be noted that plat- 
form trailing edge portion 94 is cooled by 
cooling air passing through a parallel array 
of drilled cooling holes 132 which extend in 
10 a continuous pattern between and are paral- 
lel to lateral surfaces 78 and 80 of platform 
18. 

WHAT WE CLAIM IS:- 
I. A turbomachinery airfoil member 
15 having an airfoil section and a platform at 
one of its ends, the platform having a for- 
ward edge, an after edge, and two lateral 
edges, a first wall raving an inner surface 
adjacent the airfoil section and an outer sur- 
2) face and means to cool said platform, a sec- 
ond wall disposed in spaced relation to said 
first wall to form a main cooling fluid flow 
passage therebetween* joining means pro- 
vided between said first and second walls to 
25 form a platform cooling fluid chamber, at 
least one cooling fluid impingement hole 
extending through said second wall and 
sized and oriented to project a jet of cooling 
fluid across said cooling chamber and 
30 against said first wall in response to pressure 
differential thereacross, and dam means par- 
tially enveloping said impingement hole and 
extending across said cooling chamber and 
communicating with said main cooling fluid 
35 flow passage and oriented so as to isolate the 
impingement jet from the coolant flow 
through said main cooling fluid flow passage 
and oriented so as to isolate the impinge- 
ment jet from the coolant flow through said 
40 main cooling fluid flow passage and so that 
the cooling fluid from the impingement jet 
will enter said main cooling flow passage fol- 
lowing impingement. 
2. An airfoil member according to claim 
45 1 wherein at least one channel extends 
through said platform, communicates with 
said cooling chamber and terminates in the 
first wall inner surface so that cooling fluid 
flow from said main cooling fluid flow pas- 
50 sage will be discharged therethrough after 
passage through said chamber to convee- 
trvely cool the platform in passing through 
the channel and to film cool the platform 
inner surface. 
55 3. An airfoil member according to claim 
2 wherein said second wall is a plate 
member having a plurality of apertures 



extending therethrough and along one side 
of the cooling chamber, said joining means 

(50 is a raised lip projecting from said first wall 
and to which said plate member is attached, 
and said flow dam means includes a plurality 
of flow dams extending across said cooling 
chamber and spaced to form a plurality of 

65 impingement chambers therebetween each 



communicating with at least one of said • 
apertures and with said main coding fluid 
now passage. 

4. An airfoil member according to claim 

3 wherein the airfoil section has a pressure 70 
side, a suction side, a leading edge, a trailing 
edge and a chord extending between the 
leading edge and the trailing edge, said cool- 
ing chamber extends along one side of the 
airfoil member, that said main cooling fluid 75 
flow passage extends substantially the full 
dimension off the cooling chamber, and said 
flow dams project from one side of the cool- 
ing chamber toward the center thereof and 
substantially normal to the main cooling go 
fluid flow passage and opening thereinto. 

5. An airfoil member according to claim 

4 wherein the cooling chamber S located 
adjacent said airfoil section pressure side. 

6. An airfoil member according to any gs 
one of claims 1 to 5 comprising pedestal 
means positioned in said main cooling flow 
passage to increase heat transfer. 

7. An airfoil member according to claim 

5 wherein said platform cooling means com- 90 
prises a further cooling chamber adjacent 
the airfoil section suction side having also a 
second wall spaced from the first wall and 
connected thereto to define a cooling air 
passage therebetween and including cooling 95 
air inlet means to said passage and cooling 
air discharge means from said passage. 

8. An airfoil member according to claim 
7 wherein said cooling air inlet means 
includes an array of impingement holes ifjo 
extending through said second wall and 
oriented to cause a selected array of cooling 
air impingement jets to impinge against the 
outer surface in response to pressure diffe- 
rential across the impingement holes and 105 
said cooling air discharge means includes a 
plurality of channels extending from said 
cooling chamber to the inner surface of the 
platform so that the cooling air which enters 
the cooling chamber through the impinge- no 
ment jet holes passes through the chamber 
and is discharged therefrom through the 
channel along the platform inner surface 
thereby cooling the platform adjacent the 
airfoil section suction side by a combination n5 
of impingement, convection and film cool- 
ing. 

9, An airfoil member according to any 
one of claims 1 to 8 wherein said platform 
cooling means includes a plurality of chan- 120 
nels extending along said platform substan- 
tially parallel to the inner and outer surfaces 
and terminating in the platform after edge, 

and means joining each of said channels to 
the platform outer surface to admit cooling 125 
air therethrough and into the channels for 
discharge from the platform after edge to 
convection cool the platform after portion. 

10. An airfoil member according to 
claim 9 wherein said channels are drilled 130 
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holes which are substantially parallel to one 
another and to the pressure side lateral edge 
and the suction side lateral edge. 

11. An airfoil member according to 
5 claim 9 or 10 comprising seal means at said 

platform pressure side lateral edge and suc- 
tion side lateral edge to engage correspond- 
ing edges of adjacent airfoil members. 

12. An airfoil member according to 
10 claim 9 or 10 wherein said cooling air admis- 
sion means includes a plurality of holes 
extending from the platform outer surface 
and joined to said channels at a station 
remote from the platform after edge. 

15 13. An airfoil member according to 
claim 12 wherein said cooling air admission 
means includes a slot shaped aperture 
extending from said platform outer surface 
and communicating with at least two of said 

20 channels. 

14. An airfoil member according to 
claim 13 comprising seal means at the pres- 
sure side lateral edge or the suction side lat- 
eral edge of the platform to engage cone- 

25 spending edges of adjacent platforms and 
including a plate member partially covering 
said slot shaped aperture. 

15. An airfoil member according to any 
one of claims 1 to 14 comprising a second 

30 platform connected to the other end of the 
airfoil section, and means to cool said sec- 
ond platform. 

16. An airfoil member according to 
daim 15 and comprising means according to 

35 any one of claims 1 to 14 to cool the second 
platform. 



17. A turbomachinery vane or blade 
including: 

(A) an airfoil section adapted to extend 
across a hot gas passage, 40 

B) a platform attached to the airfoil sec- 
tion and having: 

1) an inner surface constituting the 
boundary of the hot gas passage, and 

2) an outer surface on the opposite side 45 
of the platform from the inner surface, 

C) means to cool said platform including: 

1) means to cause a Jet of coolant to 
impinge against said platform outer surface 

to cool the platform oy impingement cool- 50 
ing, 

2) means to cause the coolant to flow 
along the platform outer surface following 
impingement to cool the platform by con- 
vection cooling, and 55 

3) means to isolate the impingement jet 
from the coolant air flowing along the plat- 
form outer surface following impingement. 

18. An airfoil member substantially as 
hereinbefore described with reference to 60 
and as illustrated in the accompanying draw- 
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